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SECTION 16906 
PROGRAMMABLE LOGIC CONTROLLERS 


PART 1 GENERAL 


1.01 


1.02 


1.03 


1.04 


1.05 


SCOPE 


A. The Contractor shall furnish and install the programmable logic controllers including but not 
limited to power supply, microprocessor, input modules, output modules, and other 
associated equipment as specified herein and as shown on the contract drawings. 


RELATED SECTIONS 
A. Series Protective Devices - Section 16671B 


REFERENCES 
A. The programmable logic controllers and all components shall be designed, manufactured 
and tested in accordance with the latest applicable following standards: 
1. UL 
2. CSAor CUL 
3. CE Mark. 


SUBMITTALS - FOR REVIEW/APPROVAL 


A. The following information shall be submitted to the Engineer: 
1. Master drawing index 

Dimensioned outline drawing 

Logic diagrams 

Schematic diagram 

Component list 

Terminal locations 

Terminal and input/output ratings including: 

a. Voltage 

b. Continuous current 

8. Central processing unit memory size 

9. Product data sheets. 


NOarow Dh 


SUBMITTALS - FOR CONSTRUCTION 


A. The following information shall be submitted for record purposes: 
1. Final (as-built) drawings and information for items listed in paragraph 1.04 
2. Wiring diagrams 
3. Certified production test reports 
4. Installation information. 
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PROGRAMMABLE LOGIC CONTROLLERS 
SECTION 16906 
B. The final (as-built) drawings shall include the same drawings as the construction drawings 
and shall incorporate all changes made during the manufacturing process. 
QUALIFICATIONS 
A. For the equipment specified herein, the manufacturer shall be ISO 9001 or 9002 certified. 


B. The manufacturer of this equipment shall have produced similar electrical equipment for a 
minimum period of five (5) years. When requested by the Engineer, an acceptable list of 
installations with similar equipment shall be provided demonstrating compliance with this 
requirement. 


REGULATORY REQUIREMENTS 


DELIVERY, STORAGE AND HANDLING 

A. Equipment shall be handled and stored in accordance with the manufacturer’s instructions. 
One (1) copy of these instructions shall be included with the equipment at time of shipment. 

OPERATION AND MAINTENANCE MANUALS 


A. Equipment operation and maintenance manuals shall be provided with each assembly 
shipped, and shall include instruction leaflets and instruction bulletins for the complete 
assembly and each major component. 


EXTRA PRODUCTS 
A. Spares shall be provided for each component in the PLC system as follows: 
1. One (1) power supply 


2. One (1) CPU 
3. 10% (minimum of one (1)) of each type of I/O module. 


B. Each PLC system shall be provided with an operator interface panel which permits 
monitoring and changing of timers, counters and register data. 


PART 2 PRODUCTS 


2.01 


2.02 


MANUFACTURERS 
A. Cutler-Hammer 
B. ® 
Cc. ® 


The listing of specific manufacturers above does not imply acceptance of their products that do 
not meet the specified ratings, features and functions. Manufacturers listed above are not 
relieved from meeting these specifications in their entirety. Products in compliance with the 
specification and manufactured by others not named will be considered only if pre-approved by 
the Engineer ten (10) days prior to bid date. 


RATINGS 


“s Note to Spec. Writer — Insert data in blanks 
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A. The Programmable Logic Controller (PLC) shall be Cutler-Hammer D320 Series capable of 
up to 1024 digital input/output (I/O) and 1024 remote I/O. 
B. Central Processing Unit (CPU) shall have the following capabilities: 


1. A minimum of 24K words of internal EEPROM memory shall be provided for storage of 
the control program. CPU shall be usable for program or data storage. 


2. Program functions shall include contacts, coils, timers, counters, math functions (add, 
subtract, multiply, divide), shift registers, bit, and word operations. 


3. The entire programmable controller system shall be capable of operating in ambient 
temperatures of 0 to 55 degrees C (32 to 131 degrees F). 


4. The entire programmable controller system shall be capable of operating in relative 
humidities of 30 - 85 percent non-condensing. 


5. The CPU shall be capable of being networked to other programmable controllers or a 
host computer up to one kilometer end-to-end. 


C. Input and Output Modules 
1. Digital input modules shall be *[5V DC] [24V DC] [120V AC] [230V AC]. 
2. Digital output modules shall be *[24V DC] [120V AC] [230V AC] [relay contact]. 


3. Analog input modules shall be “[+/- 10V DC] [4 to 20 mA] with a minimum of 12-bit 
resolution. 


4. Analog output modules shall be *[+/- 10V DC] [4 to 20 mA] [0 to 10V DC] witha 
minimum of 12-bit resolution. 


5. High-speed counter input module shall have one 24-bit input channel capable of counting 
pulse streams up to 100 kHz selectable between up-down and quadrature mode. 


D. Power Supply 


1. The PLC system shall include a power supply which can operate on *[24V DC] 
[115/230V AC], (+/- 10 percent) to supply the operating voltages required by the PLC 
equipment. 


2.03 CONSTRUCTION 
A. The Programmable Logic Controller (PLC) shall be Cutler-Hammer D320 Series capable of 
up to 1024 digital input/output (I/O) and 1024 remote I/O, with the following features: 


1. The PLC shall be of modular construction, allowing I/O modules to be individually added 
or removed. 


2. All mounting equipment, connecting cables, operating manuals, etc. must be included to 
provide a functioning control system. 


B. Input/Output Modules shall have the following features: 


1. Inputs and outputs shall be modular, with 16 or 32 circuits per module. Each module 
shall have status LEDs for each point; powered from the field voltage. 


2. All field wiring shall be to screw connectors attached to the I/O modules. 


3. All modules shall be enclosed in rugged plastic housings. There shall be no user access 
to the circuit board components. 


4. The PLC I/O system shall use racks of 3, 5 or 8 slots. 


* Note to Spec. Writer — Select one 
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2.04 PROGRAMMER 


A. 


B. 


A programming unit shall be supplied with the PLC system. The programming unit shall be 
capable of programming, editing and monitoring of the program. 


The programming unit shall be a hand-held device with LCD display. The hand-held 
programmer shall require no power other than that supplied by the CPU communication port. 
The programmer shall be capable of on-line changes and monitoring. 


--©OR -- 


The programming unit shall be a personal computer with software package and required 
communication cable. The software package shall be capable of on-line changes and off-line 
programming, on-line monitoring, storage of programs to disk, and output of programs to a 
printer. Communication shall be through the standard COM ports of the personal computer. 
No special boards shall be required in the computer. 


PART 3 EXECUTION 
3.01 FACTORY TESTING 
A. Standard factory tests shall be performed on the equipment provided under this section. All 
tests shall be in accordance with the latest version of ANSI and UL standards. 
B. The manufacturer shall provide three (3) certified copies of factory test reports. 
3.02 FIELD QUALITY CONTROL 
A. The Contractor shall provide the services of a qualified factory-trained manufacturer's 
representative to assist the Contractor in installation and start-up of the equipment specified 
under this section for a period of * working days. The manufacturer’s representative 
shall provide technical direction and assistance to the Contractor in general assembly of the 
equipment, connections and adjustments, and testing of the assembly and components 
contained therein. 
B. The following minimum work shall be performed by the Contractor under the technical 
direction of the manufacturer’s service representative: 
1. Install logic programming 
2. Start-up/Run/Check programming scheme 
3. Check proper operation of PLC system. 
C. The Contractor shall provide three (3) copies of the manufacturer’s field start-up report. 
3.03 MANUFACTURER'S CERTIFICATION 


A. 


A qualified factory-trained manufacturer's representative shall certify in writing that the 
equipment has been installed, adjusted and tested in accordance with the manufacturer’s 
recommendations. 


The Contractor shall provide three (3) copies of the manufacturer’s representative’s 
certification. 


* Note to Spec. Writer — Select one 
“s Note to Spec. Writer — Insert data in blanks 
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TRAINING 
A. The Contractor shall provide a training session for up to five (5) owner’s representative for 
“. normal workdays at a jobsite location determined by the owner. 
B. The training session shall be conducted by a manufacturer’s qualified representative. 
C. The training program shall consist of the following: 
1. Outline function of each PLC component 
2. Instructions in the control scheme programmed into the PLC 
3. Instructions in the proper maintenance and operation of the PLC system. 


INSTALLATION 


A. The Contractors shall install all equipment per the manufacturer’s recommendations and the 
contract drawings. 


“s Note to Spec. Writer — Insert data in blanks 
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